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 MATHEMATICS (Subject Code–041) 

(PAPER CODE: 65/1/3) 

SOLUTIONS

Q. 

No. 

EXPECTED OUTCOMES/VALUE POINTS Steps Marks 

SECTION A 

Q. Number 1 to 20 are multiple choice questions of 1 mark each.

1. 

Sol. 1 

2. 

Sol. 1 
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3. 

 

  

Sol. 

 

 
1 

4. 

 

  

Sol. 

 

 
1 

5. 

 

  

Sol. 

 

 
1 
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6. 

 

  

Sol. 

 

 
1 

7. 

 

  

Sol. 

 

 
1 

8. 

 

  

Sol. 

 

 
1 
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9. 

 

  

Sol. 

 

 
1 

10. 

 

  

Sol. 

 

 
1 

11. 

 

  

Sol. 

 

 
1 
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12. 

 

  

Sol. 

 

 
1 

13. 

 

  

Sol. 

 

 
1 

14. 

 

  

www.smartachievers.online



MS_XII_Mathematics_041_65/1/3_2025-26                                                                                            8 
 

Sol. 

 

 
1 

15. 

 

  

Sol. 

 

 
1 

16. 

 

  

Sol. 

 

 
1 

17. 

 

  

Sol. 

 

 
1 
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18. 

 

  

Sol. 

 

 
1 

 

 

  

19. 

 

  

Sol. 

 

 
1 

20. 
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Sol. 

 

 
1 

 
SECTION B 

Q. Numbers 21 to 25 are very short answer questions of 2 marks each. 

  

21.(a) 

 

  

Sol. Given expression = 𝑡𝑎𝑛−1(
1−𝑡𝑎𝑛2𝑥

1+𝑡𝑎𝑛2𝑥
) 

= 𝑡𝑎𝑛−1 [tan (
𝜋

4
− 2𝑥)] =

𝜋

4
− 2𝑥 

I  

 

II 

1 

  

1 

 OR   

21.(b) 

 

  

Sol. Given expression = tan (
𝜋

2
−
2𝜋

3
) 

= tan (−
𝜋

6
) = −

1

√3
 

I  

 

II 

 

1  

 

1 

 

22.(a) 

 

  

Sol. 

𝑓(𝑥) =

{
 

 
−(𝑥 − 3)

2(𝑥 − 3)
, 𝑥 < 3

𝑥 − 6

6
, 𝑥 ≥ 3

⟹ 𝑓(𝑥) = {

−1

2
, 𝑥 < 3

𝑥 − 6

6
, 𝑥 ≥ 3

 

𝑓(3) =
−1

2
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LHL = lim
𝑥→3−

𝑓(𝑥) = lim
𝑥→3−

−1

2
=

−1

2
 

RHL = lim
𝑥→3+

𝑓(𝑥) = lim
𝑥→3+

𝑥−6

6
=

−1

2
 

 

LHL = RHL = 𝑓(3), hence the function 𝑓(𝑥) is continuous at 𝑥 = 3. 
 

I 

 

II 

 

III 

1 

 

½ 

 

½ 

 OR   

22.(b) 

 

  

 Differentiating both sides w.r.to 𝑥, we get √3(2𝑥 + 2𝑦
𝑑𝑦

𝑑𝑥
) = 4(𝑥

𝑑𝑦

𝑑𝑥
+ 𝑦) 

⟹
𝑑𝑦

𝑑𝑥
=
2𝑦 − √3𝑥

√3𝑦 − 2𝑥
 

⟹ (
𝑑𝑦

𝑑𝑥
)
(
1
2
,√
3
2 )

= √3 

I 

 

II 

 

III 

1 

 

½ 

 

½ 

23.(a) 

 

  

  

Sol. 
Given expression = 𝑠𝑖𝑛−1 (√

2𝑐𝑜𝑠2𝑥

2
) 

= 𝑠𝑖𝑛−1(𝑐𝑜𝑠𝑥) 

= 𝑠𝑖𝑛−1 (sin⁡(
𝜋

2
− 𝑥)) =

𝜋

2
− 𝑥 

 

I 

 

 

II 

 
 

1 

 

 

1 

  

 OR     

23.(b) 

 

  
  

Sol. Given expression = cos⁡(−
𝜋

2
+
𝜋

3
) 

= cos (−
𝜋

6
) =

√3

2
 

I 

 

II 

 

1 

 

1 
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24. 

 

  

  

Sol. 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑖̂ − 3𝑗̂ + 𝑘̂ 

𝐴𝐶⃗⃗⃗⃗  ⃗ = 3𝑖̂ + 3𝑗̂ − 4𝑘̂ 

𝐴𝐵⃗⃗⃗⃗  ⃗ × 𝐴𝐶⃗⃗⃗⃗  ⃗ = |
𝑖̂ 𝑗̂ 𝑘̂
1 −3 1
3 3 −4

| 

= 9𝑖̂ + 7𝑗̂ + 12𝑘̂ 

 

The required area = 
1

2
|𝐴𝐵⃗⃗⃗⃗  ⃗ × 𝐴𝐶⃗⃗⃗⃗  ⃗| =

1

2
√274 

I 

II 

 

 

III 

 

IV 

 
 

½ 

½ 

 

 

½ 

 

½ 

  

25. 

 

  

  

Sol. 𝑎 + 𝑏⃗ = 4𝑖̂ − 2𝑗̂ + 4𝑘,̂ 𝑎 − 𝑏⃗ = 2𝑖̂ − 2𝑗̂ 

The vector representing one of its diagonals is 4𝑖̂ − 2𝑗̂ + 4𝑘̂⁡𝑜𝑟 − (4𝑖̂ − 2𝑗̂ + 4𝑘̂)  

The vector representing the other diagonal is 2𝑖̂ − 2𝑗̂⁡𝑜𝑟 − (2𝑖̂ − 2𝑗̂) 

The lengths of the two diagonals are √16 + 4 + 16 = 6 and √4 + 4 = 2√2 

 

I 

II 

III 
 

 

½ 

½ 

1 

  

 
SECTION C 

Q. Numbers 26 to 31 are short answer questions of 3 marks each. 

  

  

26. 

 

  

  

Sol. 
∫ log(1 + 𝑥2) 𝑑𝑥
1

0

= [log⁡(1 + 𝑥2) × 𝑥]0
1 −∫

2𝑥

1 + 𝑥2
× 𝑥𝑑𝑥

1

0

 

= 𝑙𝑜𝑔2 − 2∫
1 + 𝑥2 − 1

1 + 𝑥2
𝑑𝑥

1

0

 

I 

 

 

 

 

1 
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= 𝑙𝑜𝑔2 − 2 [∫ 𝑑𝑥
1

0

−∫
1

1 + 𝑥2
𝑑𝑥

1

0

] 

= 𝑙𝑜𝑔2 − 2[𝑥 − 𝑡𝑎𝑛−1𝑥]0
1 

 

= 𝑙𝑜𝑔2 − 2 +
𝜋

2
 

 

 

 

II 

 

III  
 

 

 

1 

 

1 

27. 

(a) 

 

  

  

Sol. Let 𝐸1: The number appearing on the die < 3 

𝐸2: The number appearing on the die ≥ 3 

A: Red ball is drawn 

𝑃(𝐸1) =
2

6
, 𝑃(𝐴 𝐸1⁄ ) =

3

7
, 𝑃(𝐸2) =

4

6
, 𝑃(𝐴 𝐸2⁄ ) =

8

14
 

The required probability = 𝑃(𝐴) = 𝑃(𝐸1)𝑃(𝐴 𝐸1⁄ ) + 𝑃(𝐸2)𝑃(𝐴 𝐸2⁄ ) 

=
2

6
×
3

7
+
4

6
×
8

14
 

=
11

21
 

 

 

I 

II 

 

 

III 

 

IV 
 

 

 

1/2 

1 

 

 

1 

 

½ 
 

  

 OR     

27. 

(b) 

 

  

  

Sol. 𝑃(𝑋 ∪ 𝑌) = 𝑎 

𝑃(𝑋 ∪ 𝑌) − 𝑃(𝑋 ∩ 𝑌) = 𝑏 

Hence, 𝑃(𝑋 ∩ 𝑌) = 𝑎 − 𝑏 

𝑃(𝑋′) + 𝑃(𝑌′) = [1 − 𝑃(𝑋)] + [1 − 𝑃(𝑌)] 

I 

 

II 

III 

½ 

 

1 

1 
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= 2 − [𝑃(𝑋) + 𝑃(𝑌)] 

= 2 − [𝑃(𝑋 ∪ 𝑌) + 𝑃(𝑋 ∩ 𝑌)] 

= 2 − [𝑎 + 𝑎 − 𝑏] 

= 2 − 2𝑎 + 𝑏 

 

 

 

IV 
 

 

 

 

1/2 
 

28.(a) 

 

  

  

Sol. 

𝐼 = ∫√
𝑥 + 2

𝑥 − 2
𝑑𝑥 = ∫√

𝑥 + 2

𝑥 − 2
×
𝑥 + 2

𝑥 + 2
𝑑𝑥 = ∫

𝑥 + 2

√𝑥2 − 4
𝑑𝑥 

=
1

2
∫

2𝑥

√𝑥2 − 4
𝑑𝑥 + 2∫

1

√𝑥2 − 4
𝑑𝑥 

𝐼1 =
1

2
∫

2𝑥

√𝑥2 − 4
𝑑𝑥 =

1

2
∫
𝑑𝑡

√𝑡
⁡⁡⁡⁡⁡[(𝑥2 − 4) = 𝑡 ⟹ 2𝑥𝑑𝑥 = 𝑑𝑡] 

= √𝑡 = √𝑥2 − 4 

 

𝐼2 = 2∫
1

√𝑥2 − 4
𝑑𝑥 = 2𝑙𝑜𝑔 |𝑥 + √𝑥2 − 4| 

𝐼 = 𝐼1 + 𝐼2 = √𝑥2 − 4 + 2𝑙𝑜𝑔 |𝑥 + √𝑥2 − 4| + 𝐶 

 

I 

 

 

II 

 

 

III 

 

IV 
 

1 

 

 

1 

 

 

1/2 

 

1/2 

  

 OR     

28.(b) 

 

  

  

 Put 𝑥2 = 𝑡 to get 
𝑥2

(𝑥2+9)(𝑥2+16)
=

𝑡

(𝑡+9)(𝑡+16)
=

𝐴

𝑡+9
+

𝐵

𝑡+16
 

Getting A=
−9

7
, 𝐵 =

16

7
 

Given integral = 
−9

7
∫

1

𝑥2+9
𝑑𝑥 +

16

7
∫

1

𝑥2+16
𝑑𝑥 

=
−3

7
𝑡𝑎𝑛−1 (

𝑥

3
) +

4

7
𝑡𝑎𝑛−1 (

𝑥

4
) + 𝐶 

I 

 

II 

III 

IV 

 

½ 

 

1 

½ 

1 
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29. 

 

  

  

Sol. 
𝐼1 = 2∫

𝑑𝑥

1 + 𝑐𝑜𝑠2𝑥
,

𝜋
4

0

⁡⁡⁡⁡⁡⁡(
1

1 + 𝑐𝑜𝑠2𝑥
⁡is⁡an⁡even⁡function) 

= 2∫
𝑑𝑥

2𝑐𝑜𝑠2𝑥
= ∫ 𝑠𝑒𝑐2𝑥𝑑𝑥

𝜋
4

0

𝜋
4

0

 

= [𝑡𝑎𝑛𝑥]0

𝜋
4 = 1 

Note: Students attempting 𝐼1without the application of any property should be marked 

proportionately. 

𝐼2 = 2∫ |𝑥|𝑑𝑥,

1
2

0

⁡⁡⁡⁡⁡⁡⁡⁡(|𝑥|⁡is⁡an⁡even⁡function) 

= 2∫ 𝑥𝑑𝑥

1
2

0

 

 

= [𝑥2]0

1
2 =

1

4
 

 

𝐼1 − 4𝐼2 = 0 

 

 

 

 

 

I 

 

 

II 

 

 

 

III 

 

 

IV 
 

 

 

 

 

 

1½ 

 

 

1/2 

 

 

 

½ 

 

 

½ 
 

  

30.(a) 

 

  

Sol. Given differential equation is  
𝑑𝑦

𝑑𝑥
=

1

2
[
𝑦

𝑥
−

𝑥

𝑦
] 

Put y= 𝑣𝑥 ⟹
𝑑𝑦

𝑑𝑥
= 𝑣 + 𝑥

𝑑𝑣

𝑑𝑥
 

The given differential equation becomes 𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
=

1

2
[𝑣 −

1

𝑣
] 

⟹
2𝑣𝑑𝑣

1 + 𝑣2
= −

𝑑𝑥

𝑥
 

⟹∫
2𝑣𝑑𝑣

1 + 𝑣2
= −∫

𝑑𝑥

𝑥
 

⟹ log(1 + 𝑣2) = −𝑙𝑜𝑔|𝑥| + 𝑙𝑜𝑔𝐶 

I 

 

II 

 

III 

 

 

IV 

½ 

 

½ 

 

½ 

 

 

1 
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⟹ log(1 + 𝑣2)|𝑥| = 𝑙𝑜𝑔𝐶 

⟹ (1 + 𝑣2)𝑥 = 𝐶 

⟹ 𝑥2 + 𝑦2 = 𝐶𝑥 
 

 

 

V 

 

 

½ 

 OR   

30.(b) 

 

  

Sol. Given differential equation is 
𝑑𝑦

1+𝑦2
=

𝑒𝑥

1+𝑒2𝑥
𝑑𝑥 

⟹∫
𝑑𝑦

1 + 𝑦2
= −∫

𝑒𝑥

1 + 𝑒2𝑥
𝑑𝑥 

⟹ 𝑡𝑎𝑛−1𝑦 = −∫
1

1 + 𝑡2
𝑑𝑡,⁡⁡⁡⁡⁡[ 𝑒𝑥 = 𝑡 ⟹ 𝑒𝑥𝑑𝑥 = 𝑑𝑡] 

⟹ 𝑡𝑎𝑛−1𝑦 + 𝑡𝑎𝑛−1(𝑒𝑥) = 𝐶  

When 𝑥 = 1, 𝑦 = 0 ⟹ 𝐶 = 𝑡𝑎𝑛−1(𝑒) 

Hence, the required particular solution is 𝑡𝑎𝑛−1𝑦 + 𝑡𝑎𝑛−1(𝑒𝑥) = 𝑡𝑎𝑛−1(𝑒) 

 

 

I 

 

 

 

 

II 

 

III 

 

 

1 

 

 

 

 

1 

 

1 

 

 

31. 

 

  

Sol.   
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Corner point Value of 𝑍 = 13𝑥 − 15𝑦 

(0, 0) 0 

(7, 0) 91 

(3, 4) −21 

(0, 2) −30 

The minimum value of Z is −30 at 𝑥 = 0, 𝑦 = 2 

I  

 

 

 

 

 

 

 

 

 

 

II  

 

III 

1½ 

(Cor

rect 

grap

h 

and 

shadi

ng) 

 

 

 

 

 

 

1 

 

½ 
  

SECTION D 

Q. Numbers 32 to 35 are long answer questions of 5 marks each. 

  

32. 

 

  

Sol. Drs of AB are < 2, -1, -2 > 

Drs of CD are < -2, 1, 2 > 

These are proportional. Hence, the lines are parallel. 

Lines in vector form are  

𝑟 = 4𝑗̂ + 𝑘̂ + 𝜆(2𝑖̂ − 𝑗̂ − 2𝑘̂) 

𝑟 = 4𝑖̂ + 5𝑗̂ + 𝜇(2𝑖̂ − 𝑗̂ − 2𝑘̂) 

𝑎2⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗ = 4𝑖̂ + 𝑗̂ − 𝑘̂, 𝑏⃗ = 2𝑖̂ − 𝑗̂ − 2𝑘̂ 

(𝑎2⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗ ) × 𝑏⃗ = |
𝑖̂ 𝑗̂ 𝑘̂
4 1 −1
2 −1 −2

| = −3𝑖̂ + 6𝑗̂ − 6𝑘̂ 

 

I 

II 

III 

 

 

 

IV 

 

V 

 

½ 

½ 

1 

 

 

 

1 

 

1 
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Distance between these parallel lines = 
|(𝑎2⃗⃗⃗⃗  ⃗−𝑎1⃗⃗⃗⃗  ⃗)×𝑏⃗ |

|𝑏⃗ |
=

√81

√9
= 3 

 

 

VI 

 

1 
 

33. (a) 

 

  

Sol. Let 𝑥 ∈ 𝑍. Then |𝑥 − 𝑥| = 0, which is divisible by a prime number p. 

Hence, (𝑥, 𝑥) ∈ 𝑅. Thus, R is reflexive. 

Let 𝑥, 𝑦 ∈ 𝑍⁡such⁡that⁡(𝑥, 𝑦) ∈ 𝑅. 

Then |𝑥 − 𝑦| is divisible by the prime number p. 

⟹ |𝑦 − 𝑥| is divisible by the prime number p as |𝑥 − 𝑦| = |𝑦 − 𝑥|  

Hence, (𝑦, 𝑥) ∈ 𝑅. Thus, R is symmetric. 

Let 𝑥, 𝑦, 𝑧 ∈ 𝑍⁡such⁡taht⁡(𝑥, 𝑦), (𝑦, 𝑧) ∈ 𝑅. 

Then |𝑥 − 𝑦| is divisible by the prime number p and |𝑦 − 𝑧| is divisible by the prime 

number p. 

⟹ 𝑥 − 𝑦 is divisible by the prime number p and 𝑦 − 𝑧 is divisible by the prime number p. 

⁡⟹ 𝑥 − 𝑦 + 𝑦 − 𝑧 is divisible by the prime number p 

⟹ 𝑥 − 𝑧 is divisible by the prime number p 

⟹ |𝑥 − 𝑧| is divisible by the prime number p 

Hence, (𝑥, 𝑧) ∈ 𝑅. Thus, R is transitive. 

Since, R is reflexive, symmetric and transitive, therefore, R is an equivalence relation. 
 

 

I 

 

 

 

II 

 

 

 

 

 

 

 

III 

IV 

 

1½ 

 

 

 

1½ 

 

 

 

 

 

 

 

1½ 

½ 
 

 OR   

33. (b) 

 

  

Sol. Let 𝑥1, 𝑥2 ∈ 𝑅 − {
3

5
} such⁡that⁡𝑓(𝑥1) = 𝑓(𝑥2) 

⟹
3𝑥1 + 2

5𝑥1 − 3
=
3𝑥2 + 2

5𝑥2 − 3
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⟹ 15𝑥1𝑥2 − 9𝑥1 + 10𝑥2 − 6 = 15𝑥1𝑥2 + 10𝑥1 − 9𝑥2 − 6 

⟹ 𝑥1 = 𝑥2 

Hence, f is one-one. 

Let 𝑦 ∈ 𝑅 − {
3

5
} (Codomain). 

Then 𝑓(𝑥) = 𝑦 

𝑜𝑟,
3𝑥+2

5𝑥−3
= 𝑦 ⟹ 𝑥 =

3𝑦+2

5𝑦−3
∈ Domain. 

Hence, for every 𝑦 ∈ 𝑅 − {
3

5
}⁡(𝑐𝑜𝑑𝑜𝑚𝑎𝑖𝑛), 

there exists 𝑥 =
3𝑦+2

5𝑦−3
∈ 𝑅 − {

3

5
}⁡(𝑑𝑜𝑚𝑎𝑖𝑛)⁡such⁡that⁡𝑓 (

3𝑦+2

5𝑦−3
) = 𝑦 

Thus, f is onto. 
 

 

 

I 

 

 

 

 

 

 

II  
 

 

 

2½ 

 

 

 

 

 

 

2½  
 

34.(a) 

 

  

Sol. |𝐴| = −2(2) + 1(3) = −1 ≠ 0 

𝑎𝑑𝑗𝐴 = [
−2 −1 −3
−2 −1 −2
3 2 4

] 

𝐴−1 =
1

|𝐴|
𝑎𝑑𝑗𝐴 = [

2 1 3
2 1 2
−3 −2 −4

] 

Given system of equations is equivalent to 𝐴𝑇𝑋 = 𝐵,where⁡𝑋 = [
𝑥
𝑦
𝑧
] , 𝐵 = [

7
8
10
] 

𝑋 = (𝐴𝑇)−1𝐵 = (𝐴−1)𝑇𝐵 

⟹ [
𝑥
𝑦
𝑧
] = [

2 2 −3
1 1 −2
3 2 −4

] [
7
8
10
] = [

0
−5
−3
] 

∴ 𝑥 = 0, 𝑦 = −5, 𝑧 = −3 
 

I 

II 

 

III 

 

 

IV  

 

 

 

V 
 

1 

1½ 

 

½ 

 

½ 

 

 

 

1½ 
 

 OR   
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34.(b) 

 

  

 Given matrix is singular, hence, its determinant = 0, 

𝑖. 𝑒. , |
3 −1 𝑠𝑖𝑛3𝑥
−7 4 𝑐𝑜𝑠2𝑥
−11 7 2

| = 0 

⟹ 2𝑐𝑜𝑠2𝑥 + 𝑠𝑖𝑛3𝑥 = 2 

⟹ 4𝑠𝑖𝑛3𝑥 + 4𝑠𝑖𝑛2𝑥 − 3𝑠𝑖𝑛𝑥 = 0 

⟹ 𝑠𝑖𝑛𝑥(4𝑠𝑖𝑛2𝑥 + 4𝑠𝑖𝑛𝑥 − 3) = 0 

⟹ 𝑠𝑖𝑛𝑥(2𝑠𝑖𝑛𝑥 − 1)(2𝑠𝑖𝑛𝑥 + 3) = 0 

Solving to get 𝑥 = 0,⁡
𝜋

6
 

 

 

I 

II 

III 

 

IV 

V 

 

 

1 

1 

1 

 

1 

1 

35. 

 

  

Sol. 𝑑𝑥

𝑑𝑡
= 𝑎(𝑐𝑜𝑠𝑡 + 𝑡𝑠𝑖𝑛𝑡 − 𝑐𝑜𝑠𝑡) = 𝑎𝑡⁡𝑠𝑖𝑛𝑡, 

𝑑𝑦

𝑑𝑡
= 𝑏(−𝑠𝑖𝑛𝑡 + 𝑡𝑐𝑜𝑠𝑡 + 𝑠𝑖𝑛𝑡) = 𝑏𝑡⁡𝑐𝑜𝑠𝑡 

𝑑𝑦

𝑑𝑥
=
𝑏𝑡⁡𝑐𝑜𝑠𝑡

𝑎𝑡⁡𝑠𝑖𝑛𝑡
 

=
𝑏

𝑎
cot⁡(𝑡) 

𝑑2𝑦

𝑑𝑥2
= −

𝑏

𝑎
𝑐𝑜𝑠𝑒𝑐2𝑡 ×

𝑑𝑡

𝑑𝑥
 

= −
𝑏

𝑎
𝑐𝑜𝑠𝑒𝑐2𝑡 ×

1

𝑎𝑡⁡𝑠𝑖𝑛𝑡
⁡𝑜𝑟⁡ −

𝑏𝑐𝑜𝑠𝑒𝑐3𝑡

𝑎2𝑡
 

I 

 

II 

 

 

III 

 

IV 

V 
 

1 

 

1 

 

 

1 

 

1 

1 

 
SECTION E 

This section (Q. 36 to 38) has 3 case study-based questions of 4 marks each. 
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36. 
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Sol.(i) 

 

 

I 

 
 

 

1 

 

 

  

Sol.(ii) Circle 𝐶1: 𝑦 = √64 − 𝑥2⁡𝑜𝑟⁡𝑦 = −√64 − 𝑥2 

Circle 𝐶2: 𝑦 = √4 − 𝑥2⁡𝑜𝑟⁡𝑦 = −√4 − 𝑥2 

I 

II 

½ 

½ 

 

Sol.(iii) 

(a) 
Required area = 4 × ∫ √64 − 𝑥2

8

0
𝑑𝑥 

= 2[𝑥√64 − 𝑥2 + 64𝑠𝑖𝑛−1
𝑥

8
]0
8 = 64𝜋 

I 

 

II 

1 

 

1 

 OR   

Sol.(iii) 

(b) 
Required area = 4 × ∫ √4 − 𝑥2

2

0
𝑑𝑥 

= 2[𝑥√4 − 𝑥2 + 4𝑠𝑖𝑛−1
𝑥

2
]0
2 = 4𝜋 

I 

 

II 

1 

 

1 
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37. 

 

 

 
 

 
 

\ 

 

 

 

 

 

 

 
 

Sol.(i) 10𝑥 I 1 

Sol.(ii) 𝑅(𝑥) = (5000 − 10𝑥)(300 + 𝑥) I 1 

Sol.(iii) 

(a) 

𝑅′(𝑥) = 2000 − 20𝑥 

𝑅′(𝑥) = 0 ⟹ 𝑥 = 100 

𝑅′′(𝑥) = −20 < 0⁡at⁡𝑥 = 100 

At 𝑥 = 100, 𝑅(𝑥) is maximum 

I 

II 

III 

IV 

½ 

½ 

½ 

½ 

 OR   

Sol.(iii) 

(b) 

𝑅′(𝑥) = 2000 − 20𝑥 I 1/2 
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𝑅′(𝑥) = 0 ⟹ 𝑥 = 100 

In (0, 100), 𝑅′(𝑥) > 0.Therefore, 𝑅(𝑥) is increasing in (0, 100) or (0, 100] 

In (100, 5000), 𝑅′(𝑥) < 0.Therefore, 𝑅(𝑥) is decreasing in (100, 5000) or [100, 5000) 

 

II 

III 

IV 

1/2 

1/2 

1/2 

38. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Sol.(i) ₹ 300000, ₹ 200000, ₹ 50000 I 

 
 

1 

Sol.(ii) 

(a) 
Required probability = 

3

100000
 I 2 

 OR   

Sol.(ii) 

(b) 
Required probability = 1 −

6

100000
=

99994

100000
𝑜𝑟

49997

50000
 I 2 
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Sol.(iii) P (Exactly on one of the tickets Rohan wins the jackpot) = P [(He wins 1st and he loses 2nd) 

or (He loses first and wins 2nd)] 

= 
6

100000
×

99999

100000
+

99994

100000
×

1

100000
=

699988

1010
⁡𝑜𝑟⁡

174997

2500000000
⁡  

 

 

I 

 

 

1 
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